Detection of small RNA molecules by a combination of branched rolling circle amplification and bioluminescent pyrophosphate assay.
Aberrant expression of miRNAs often correlates with various human diseases. Therefore, miRNAs have been focused as disease biomarkers. Here, a novel application of a bioluminescence (BL) assay for small RNA quantification is described. The assay is based on detecting pyrophosphate (PPi) molecules released during branched rolling circle amplification (BRCA) with a second primer in the presence of target RNA molecules. The number of released PPi molecules is correlated with the target RNA copy number. This assay was capable of detecting at least 20 amol of target RNA molecules, and the dynamic range extended over at least three orders of magnitude. Appropriate use of a second primer allowed for sensitive detection of RNA molecules with a high S/N ratio in less time. Moreover, the assay could specifically detect as low as 0.1 fmol of a target small RNA within a total RNA extract with high reproducibility. These data suggest that our assay has the potential to become a simple, rapid, and highly sensitive method to detect miRNA. Furthermore, this method combined with a BL assay, which utilizes a widely used inexpensive luminometer, could be used for a wider, versatile range of applications.